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A best evidence topic in surgery was written according to a structured protocol. The question addressed
was whether playing video games improves surgical performance in laparoscopic procedures. Altogether
142 papers were found using the reported search, of which seven represented the best evidence to
answer the clinical question. The details of the papers were tabulated including relevant outcomes and
study weaknesses.
We conclude that medical students and experienced laparoscopic surgeons with ongoing video game
experience have superior laparoscopic skills for simulated tasks in terms of time to completion, improved
efﬁciency and fewer errors when compared to non-gaming counterparts. There is some evidence that
this may be due to better psycho-motor skills in gamers, however further research would be useful to
demonstrate whether there is a direct transfer of skills from laparoscopic simulators to the operating
table.
 2013 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
With reduction in clinical hours for surgical trainees, there is
much interest in the potential development of laparoscopic skills
outside the operating theatre. To date there is no high level evi-
dence on the impact of video gaming on laparoscopic skills. A Best
Evidence Topic is a validated, concise and systematic method of
collecting and appraising evidence to answer clinically relevant
questions for which evidence is scarce, and has been fully described
in a previous publication by the IJS.1 Brieﬂy, it is a mini-review,
constructed around a clinical scenario, involving a systematic
search and standardised assessment of tabulated outcome mea-
sures, concluding with a discussion and clinical bottom line. To
address the question of whether video gaming affects laparoscopic
skills, a best evidence topic was constructed according to the rec-
ognised protocol.
2. Clinical scenario
You are at a national conference for medical students and sur-
geons. One of the speakers is advocating that video games should
be incorporated into the curriculum for laparoscopic surgery.
ciates Ltd. Published by Elsevier Lttrainees as he states that prior gaming experience has been proven
to improve skill and dexterity in experienced laparoscopic sur-
geons. You resolve to check the literature to discover whether video
games can indeed improve laparoscopic skills.
3. Three-part question
In trainee laparoscopic surgeons, does playing video games alter
laparoscopic skills and performance?
4. Search strategy
The search was carried out on the Medline database (Medline
1948 to August 2011/June 2012 using OVID interface). The text
words used to carry out the search are as follows: [surgery OR
surgeons OR laparoscopy OR laparoscopic OR endoscopy OR
endoscopic] AND [video games OR gaming OR games]. The search
was limited to English papers to include randomized and non-
randomized clinical trials, comparative studies and systematic re-
views. In addition, reference lists of relevant papers were searched.
The search was current as of 10th June 2012.
5. Search outcome
142 abstracts were identiﬁed using the reported search, of
which two were systematic reviews. Individual papers from thesed. All rights reserved.
Table 1
Best evidence papers.
Author, date and
country, study
type and level
of evidence
Subject group Outcomes Key results Comments
Schlickum et al.
(2009),2 Sweden
Prospective
RCT (Level 2)
30 surgical novices were matched and randomised
to 5 week VG training to in Half Life/HL (similar to
endoscopy n ¼ 15) or Chessmaster/CM (cognitive
skills n ¼ 15) and 10 in the control group with no
game training. Performance in 2 surgical simulators
MIST-VR and GI Mentor II was measured pre- and
post- training.
All subjects were matched according to age,
sex, current and average previous VG experience,
not differing more than  1.5 in both categories.
Diff ¼ difference of means of pre- and post- test
scores
MIST-VR results (lower
score ¼ better
performance)
Both the HL group (p ¼ 0.035) and CM group
(p ¼ 0.008) showed a statistically signiﬁcant
improvement in score performance between
the ﬁrst and second test occasion. There was
no signiﬁcant improvement in the control
group (p ¼ 0.13).
HL: Diff ¼ 66.57 (p ¼ 0.035)
CM: Diff ¼ 56.77 (p ¼ 0.008)
Cont: Diff ¼ 28.40 (p ¼ 0.13)
Half Life was chosen due to its similarities with virtual
endoscopy whereas Chessmaster mainly tests cognitive strategy.
The HL group showed a signiﬁcantly greater transfer effect than
CM group for GI mentor (virtual gastroscopy). But both VG
groups showed a signiﬁcant transfer effect on the laparoscopic
simulator MIST-VR. It is interesting that the control groups also
improved on the MIST-VR.
However, this study relies on laparoscopic simulation as an
objective indicator of operating room performance.
GI Mentor II: surface
examined results
(higher % ¼ better
performance)
Only the HL group showed a signiﬁcant
improvement on the “surface examined”
test (p ¼ 0.039).
HL: Diff ¼ 4.60 (p ¼ 0.039)
CM: Diff ¼ 1.67 (p ¼ 0.20)
Cont: Diff ¼ 0.50 (p ¼ 0.79)
GI Mentor II: efﬁciency
of screening results
(higher % ¼ better
performance)
Only the HL group showed a signiﬁcant
improvement on the “efﬁciency of screening”
test (p ¼ 0.009).
HL: Diff ¼ 5.67 (p ¼ 0.009)
CM: Diff ¼ 0.67 (p ¼ 0.67)
Cont: Diff ¼ 4.60 (p ¼ 0.07)
Shane et al.
(2008),3 USA
Level 2
11 fourth year medical students and 15 junior
surgical residents who were either 11 gamers
(>3hr/wk of VG on regular basis at some point
in life) and 15 non-gamers (little or no
experience) were assessed on the number of trials
required to gain proﬁciency in 2 tasks on the
laparoscopic simulator MIST-VR.
Time to proﬁciency
(number of trials
needed until
proﬁciency
achievement in 2
consecutive trials)
Acquire place task: gamers vs. non
gamers ¼ 0 trials vs. 6 trials (p ¼ 0.018)
Traversal task: gamers vs. non gamers ¼ 0
trials vs. 4 trials (p ¼ 0.04)
Total trials to proﬁciency: gamers vs. non
gamers ¼ 1 trial vs. 9 trials (p ¼ 0.013)
Subjects with previous VG usage took less time to reach
proﬁciency than did non- gamers, demonstrating that prior
experience with VG allowed more rapid progression along the
learning curve than non-gamers.
There were no differences in the performances of the medical
students and surgical residents.
However, the use of virtual reality as an endpoint to test
laparoscopic skill may bias the results in favour of VG usage.
Rosser et al.
(2007),4
America
Cross
sectional
analysis
(Level 2)
33 surgical residents and attending physicians
(21 residents, 12 attending physicians) with
varying levels of VG experience participated in
the Top Gun Laparoscopic Skills and Suturing
Program.
The attending physicians had 12.9 years of
surgical experience, the residents 3.1 years. The
mean number of laparoscopic procedures was 239
for attending physicians and 46 for residents.
19 (58%) of surgeons reported playing VG >
3 h/week, with 14 (42%) reported never playing.
Overall Top Gun Score
(time and errors), cf
non playing subjects
33% better performance (t31 ¼ 3.04,
P < 0.05) for VG players
42% better performance (P < 0.1) if past VG
experience >3hr/week
Current VG players scored 26% better overall
(P < 0.05)
Regression analysis demonstrated that past and current VG
experience aided higher score on the laparoscopic skills
suturing programme.
The authors stated that VG usage, especially overall time spent
was more important than level of training but there is a lack of
substantiating data to conﬁrm this statement.
Speed of completion Past VG players in excess of 3hr/wk showed
27% faster completion (P < 0.3)
Current VG players performed 24% faster
(P < 0.4)
Errors made Past VG players > 3hr/wk correlated with
37% fewer errors (P < 0.2)
Current VG players made 32% fewer errors
(P ¼ 0.4)
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Badurdeen
et al.
(2010),5
United
Kingdom
Level 2
20 medical students and junior doctors with
minimal experience of laparoscopic surgery or
Nintendo Wii performed 3 tasks on a laparoscopic
simulator and were assessed on 3 games on
the Wii.
Nintendo Wii skill as
a predictor of
laparoscopic score
Composite Wii score correlated strongly with
laparoscopic score: r ¼ 0.82 (p < 0.001)
Correlation remains after partial correlation
analysis to control for confounding factor of
past experience: r ¼ 0.713 (p < 0.001)
Those in the top tertile of Wii score performed signiﬁcantly
better at laparoscopic tasks than those in bottom tertile (% mean
difference ¼ 60.3% p ¼ 0.008).
There was also modest correlation between laparoscopic score
and previous non-Wii gaming experience.
However the study is restricted by small sample size so further
follow-up is needed.
Total past gaming
experience as
predictor of
laparoscopic skill
Total non-Wii gaming experience correlated
with laparoscopic score:
r ¼ 0.578 (p ¼ 0.01)
No sig. diff between laparoscopic score of
participants in top tertile of gaming experience
and those of bottom tertile (p ¼ 0.26).
Grantcharov
et al.
(2002),6
Denmark
Level 2
25 surgical residents with limited laparoscopic
surgery experience (median cholecystectomies, 0;
range, 0e10) performed 10 repetitions of 6 tasks
on the laparoscopic simulator MIST-VR in 1 month.
10 residents had previous gaming experience,
whereas the other 15 had none.
Errors made VG players made fewer errors than
non-players (p ¼ 0.035, ManneWhitney
test)
Surgical residents with VG use (10 of the 25) performed better
in terms of time to complete the task and number of errors,
using the scoring system of the MIST-VR as an objective
assessment of surgical laparoscopic skill.
However the study did not quantify the level and type of prior
VG usage in the 10 residents with superior scores.
Van Hove et al.
(2008),7
USA Level 2
35 ﬁrst year surgical residents (13 gamers, 21
non-gamers) were questioned on VG usage and
then assessed by ﬁve technical exercises (ring
transfer, cutting, ligating loop, extracorporeal tying,
intracorporeal tying) with the laparoscopic
simulator MIS-TELS before and after a 4 week skills
training program.
Overall score (timing
and precision) before
training
Frequent VG players score 25.9 compared to
non-players who scored 20.1 (p ¼ 0.03)
Residents with “current occasional” VG usage had a higher
mean score than those who abstained, and also showed better
long term skills retention.
An important limitation is the dropout of trainees (24%) in the
4 week period and the fact that previous laparoscopic
experience in the clinical setting was not recorded. This
introduces a potential source of bias to the results. Furthermore,
operating room performance could not be used as a real
outcome measure.
Overall score after
training
Frequent VG players had mean score of 33.0
compared to non-players 29.3 (p ¼ 0.04).
Kennedy et al.
(2011),8
Ireland
Level 2
38 undergraduate medical students with no
previous surgical experience with varying levels
of VG experience (16 with>7 h/week of play for
3 years) were tested on the ProMIS laparoscopic
simulator, PicSOr test (Pictorial Surface Orientation)
and Kit of Factor-Referenced tests.
Psychomotor Results-
ProMIS simulator
Time: t27.75 ¼ 2.14, p < 0.04; signiﬁcant
difference between gamers and non-gamers.
Instrument path length score: t25.04 ¼ 2.35,
p < 0.027; signiﬁcant difference
Instrument smoothness score t31 ¼ 1.12,
p < 0.27; no signiﬁcant difference
Linear regression model showed VG
experience only explained variation in
instrument path length score F1.31 ¼ 4.90,
p < 0.03
Students with >7 h/wk VG experience showed signiﬁcantly
better psychomotor but not visio-spatial or perceptual abilities
than no gamers.
However this is a correlational study so that cause or effect
cannot be determined conclusively. This is added by
confounding variables like the inﬂuence of sport and music.
Perceptual Results-
PicSOr
No signiﬁcant difference.
Visiospatial Results-
Kit of Factor-Referenced
No signiﬁcant difference.
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REVIEWsystematic reviews were retrieved and after removing duplicates a
total of 157 abstracts were identiﬁed and examined. Of these, 114
were irrelevant, 16 were in another language and ﬁve focused on
the technology associated with development of laparoscopic sim-
ulators. Excluding these 135 abstracts, the remaining 22 papers
were read in full. From these 22 papers, only seven papers directly
analysed the relationship between video gaming experience and
laparoscopic surgical simulator performance and these were
selected as representing the best evidence to answer the question
(see Table 1).
6. Discussion
Although the relationship between video gaming (VG) and
laparoscopic surgical skills has been investigated in several
studies, there has been only one randomized controlled trial on
this topic. Schlickum et al.2 performed a randomized controlled
trial whereby 30 medical students were randomized to play
either a visio-spatial video game (the Half Life (HL) game) or a
Chessmaster (CM) game over a period of ﬁve weeks and their
laparoscopic simulator performance was then compared to a
control group. Since these medical students were novices to
laparoscopic surgery, the potential confounding factor of varying
degrees of previous laparoscopic experience was eliminated. In
terms of the results achieved on the laparoscopic simulator, both
VG groups demonstrated signiﬁcantly improved overall perfor-
mance after the training period (p ¼ 0.13). However, with
respect to laparoscopic tasks requiring high visio-spatial
element, only the students in the HL group showed signiﬁcant
improvement following training in contrast to the mainly
cognitive CM game.
Ina retrospective cohort study by Shane et al.3 11 medical
students and 15 surgical residents were questioned on VG usage
and assessed on the number of trials required to gain proﬁciency
on a laparoscopic simulator. 11 subjects who had in the past
played more than three hours per week required signiﬁcantly less
time to achieve proﬁciency than the 15 non-gamers with no
experience. The authors’ proposed explanation was that gamers
have acquired some of the psychomotor skills needed for surgical
proﬁciency and had an advantage over non-gamers when tested
on the simulator.
In a retrospective cohort study, Rosser et al.4 assessed the effects
of previous and current VG play on simulated advanced laparo-
scopic skills in two groups of trainee surgeons: 19 gamers who
played more than three hours a week and 14 with no VG experi-
ence. They demonstrated that game play experience can decrease
errors and performance time. The surgeons with VG experience
achieved a better overall score, in terms of both time to complete
the tasks and errors (p < 0.05). The investigators asserted that past
and current VG experience was a superior predictor of simulated
laparoscopic skill as compared to the level of training and previous
exposure to laparoscopic cases. It should however be noted that the
majority of surgeons in this study had extensive laparoscopic
experience and therefore the confounding effect of previous lapa-
roscopic experience on advanced laparoscopic skills may have been
present.
Twenty medical students and junior doctors with minimal
laparoscopic experience were assessed on Nintendo Wii games
and laparoscopic simulator tasks in Badurdeen et al.’s retro-
spective cohort study.5 The combined Wii score correlated
positively with laparoscopic simulator score (r ¼ 0.82, p < 0.001)
and this remained with partial correlation analysis as a control
for prior gaming experience (r ¼ 0.713, p < 0.001). There was
also a positive correlation between prior non-Wii gaming
experience and laparoscopic score (r ¼ 0.578, p ¼ 0.01). Theauthors conclude that potential surgical candidates with higher
innate ability for Wii also have higher baseline ability for basic
laparoscopic tasks and they suggested that the link between the
two may be due to the use of a 3D controller in Wii, thus
providing a better model for laparoscopy than non-Wii gaming
consoles.
Grantcharov et al.6 focused on 25 surgical residents in a retro-
spective cohort study, 10 of whom were gamers and 15 non-
gamers, all with limited experience of laparoscopic surgery,
which they deﬁned as performing fewer than ten laparoscopic
cholecystectomies. The study assessed their performance of ten
repetitions of six tasks on the laparoscopic simulator MIST-VR, with
assessment of skills based on three parameters: errors made, time
taken and economy of hand movement. Subjects with prior VG
experience made fewer errors than those without (p ¼ 0.035), even
after accounting for gender and hand dominance.
Van Hove et al.7 conducted a retrospective cohort study inwhich
they questioned 35 ﬁrst year surgical residents on their extent of
VG usage and then tested them on a series of laparoscopic tasks on
the simulator McGill Inanimate System for Training and Evaluation
of Laparoscopic Skills (MIS-TELS). Frequent VG users (n ¼ 13) ach-
ieved a signiﬁcantly higher score of 25.9 compared to the group
(n¼ 20) of non-users who scored 20.1, (p¼ 0.03). VG users retained
their scoring advantage even after four weeks of skills training
(33.0 for players and 29.3 for non-players, p ¼ 0.04). However, a
major limitation of this study and that by Grantcharov et al.6 is that
previous laparoscopic experience was not recorded and the exact
amount of past VG experience was not speciﬁed, introducing po-
tential sources of bias to the results.
Most recently, Kennedy et al.8 assessed the psychomotor,
perceptual and visio-spatial skills of two groups of medical stu-
dents: 16 with more than seven hours of weekly game play for
three years and 22 with none. Psychomotor skill was assessed by
the ability to move bimanual laparoscopic instruments to reach
targets in a virtual abdomen, depth-perception by a “cube and
arrow” test, and ﬁnally visio-spatial performance by how well
subjects interpreted images, such as map navigation. The results
demonstrated that gaming shows a positive correlation with
psychomotor but not visio-spatial ability, with signiﬁcant dif-
ference in scores between gamers and non-gamers for time taken
to complete the tasks and instrument path length score (a
measure of how efﬁciently a target is reached). It should be noted
that although these studies demonstrate a signiﬁcant transfer of
skills between VG playing and performance on laparoscopic
simulators, there is limited direct evidence that laparoscopic
simulator performance is an adequate surrogate for in vivo
operating room performance. Given this limitation, future
studies could attempt to explore the relationship between VG
playing and operating room performance as the measured
endpoint.
These seven papers provide the best evidence to answer the
question posed by this Best BET; however there are also two liter-
ature reviews of some relevance to this topic. The short review by
Sharma et al.9 brieﬂy outlines the relationship between video
gaming and laparopscopic proﬁciency, citing four studies. Themore
comprehensive review by Lynch et al.10 cites some of the same
papers analysed in this Best BET, but the stance of the review is
geared towards the association between video gaming and more
generalised surgical ability, including open, endoscopic and robotic
surgery, rather than focussing solely on laparoscopic surgery. This
Best BET is the ﬁrst paper to systematically appraise evidence for
the link between video gaming and laparoscopic surgery specif-
ically; nonetheless it is of interest that Sharma and Lynch also
conclude that there is a positive correlation between video game
playing and laparoscopic ability.
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REVIEW7. Clinical bottom line
Overall, these papers have shown that trainees with prior or
current VG experience have superior laparoscopic simulator per-
formance in terms of time to completion, improved efﬁciency and
fewer errors when compared to non-gaming counterparts. In
addition, VG with a prominent psycho-motor component appear to
better aid the development of skills that could be relevant to
laparoscopic surgery.
Ethical approval
None.
Funding
None.
Author contribution
Yanwen Ou- Literature search, analysis, writing.
Emma McGlone- Analysis and editing of manuscript.
Christian Camm- Literature search, analysis.
Omar Khan- Analysis and editing of manuscript.
Conﬂict of interest
None.References
1. Khan OA, Dunning J, Parvaiz AC, Agha R, Rosin D, Mackway-Jones K. Towards
evidence-based medicine in surgical practice: best BETs. Int J Surg 2011;9:
585e8.
2. Schlickum MK, Hedman L, Enochsson L, Kjellin A, Fellander-Tsai L. Systematic
video game training in surgical novices improves performance in virtual reality
endoscopic surgical simulators: a prospective randomised study. World J Surg
2009;33:2360e7.
3. Shane MD, Pettitt BJ, Morgenthal CB, Smith CD. Should surgical novices trade
their retractors for joysticks? videogame experience decreases the time needed
to acquire surgical skills. Surg Endosc 2008;22:1294e7.
4. Rosser JC, Lynch PJ, Cuddihy L, Gentile DA, Klonsky J, Merrell R. The impact of
video games on training surgeons in the 21st century. Arch Surg 2007;142(2):
181e6.
5. Badurdeen S, Abdul-Samad O, Story G, Wilson C, Down S, Harris A. Nintendo
Wii video-gaming ability predicts laparoscopic skill. Surg Endosc 2010;24:
1824e8.
6. Grantcharov TP, Bardram L, Funch-Jensen P, Rosenberg J. Impact of hand
dominance, gender, and experience with computer games on performance in
virtual reality laparoscopy. Surg Endosc 2003;17:1082e5.
7. Van Hove C, Perry KA, Spight DH, Wheeler-Mcinvaille K, Diggs BS, Sheppard BC,
et al. Predictors of technical skill acquisition among resident trainees in a
laparoscopic skills education program. World J Surg 2008;32:1917e21.
8. Kennedy AM, Boyle EM, Traynor O, Walsh T, Hill ADK. Video gaming enhances
psychomotor skills but not visuospatial and perceptual abilities in surgical
trainees. J Surg Educ 2011;68:414e20.
9. Sharma D, Shaban A, Riddell A, Kalsi V, Arya M, Grange P. Video- games station
or minimally invasive skills training station? BJU Int 2009;104:159e62.
10. Lynch J, Aughwane P, Hammond TM. Video games and surgical ability:
a literature review. J Surg Educ 2010;67:184e9.
